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A  Blooming  Industry 

Poinsettias  Lead  the  Way  in  Sales 


Shops,  homes,  churches,  and 
hotels  blossom  with  the  rich 
crimsons  and  scarlets  of  poin- 
settias as  the  winter  holidays  come 
around  each  year.  Outside  may  be 
Rorida's  tender  winter  or  Chicago's 
blizzards,  but  indoors  the  showy,  bril- 
liant colors  of  the  poinsettia  have  be- 
come the  red  in  traditional  Christmas 
red  and  green — just  as  mums  are  the 
emblem  of  Mother's  Day  and  hlies  a 
symbol  of  Easter. 

Not  only  is  poinsettia  the  most  pop- 
ular Christmas  plant,  it  is  now  the 
number-one  flowering  potted  plant  in 
the  United  States,  even  though  its  tra- 
ditional sales  period  is  just  6  weeks. 

But  in  1959,  the  wholesale  value  of 
poinsettias  was  a  modest  $8.9  million. 
In  1976,  when  Agricultural  Research 
Service  investigations  had  just  begun 
to  blossom,  the  wholesale  worth  of 
poinsettias  was  $37.6  million.  Last 
year,  the  wholesale  value  of  the  poin- 


settia crop  reached  nearly  $  1 70  mil- 
lion— a  jump  of  more  than  400  percent 
from  1976. 

The  market  has  grown  like  this  be- 
cause it  can  depend  on  having  millions 
of  poinsettias  ready — in  long-lasting 
bloom — all  at  once. 

Such  dependability  does  not  happen 
by  letting  nature  take  its 
course.  To  be  able  to 
plan  ahead  to  synchro- 
nize the  blooming  of 
such  masses  of  plants 
requires  both  precise 
knowledge  of  the  condi- 
tions that  govern  their 
growth  and  flowering 
and  the  abihty  to  repeat 
those  conditions  year 
after  year — in  other 
words,  scientific  infor- 
mation. And  it  requires 
plants  genetically  de- 
pendable enough  for  a 
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Last  year,  the 
wholesale 
value  of  the 
poinsettia 
crop  reached 
nearly  $170 
million — a 
jump  of  more 
than  400 
percent  from 
1976. 


whole  industry  to  rest  on  generating  most 
of  a  year's  income  all  in  one  short  burst. 

Developing  that  kind  of  depend- 
ability requires  research  that  grow- 
ers are  rarely  in  a  position  to  carry 
out.  Discovering  the  exact  condi- 
tions of  light,  temperature,  and 
growing  regimen  requires  the  tightly 
controlled  conditions  found 
in  laboratories  and  experi- 
mental greenhouses — and 
scientists  able  to  spend 
years  checking  the  effects 
of  the  smallest  change. 

Since  plants  do  not  carry 
pedigrees,  basic  research  and 
breeding  development  are 
rarely  noted  by  the  public. 
But  without  such  contribu- 
tions, many  flowers  would 
never  have  become  such 
major  sellers. 

In  particular.  ARS  scien- 
tists helped  provide  the  sci- 


Commercial  poinsettia  production  in  California. 
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entific  informa- 
tion that  helped 
the  poinsettia  into 
the  multimilhon- 
dollar  industry  it 
is  today. 

ARS  research- 
ers performed 
breeding  experi- 
ments that  defined 
how  color  devel- 
ops in  poinsettias, 
and  they  devised 
precision  growing 
methods. 

"ARS  contributions  have  been  very 
significant  for  the  poinsettia  industry," 
says  Carolyn  Mack,  spokesperson  for 
the  Poinsettia  Growers  Association. 
"In  particular,  the  cooperative  efforts 
of  distinguished  ARS  researchers  such 
as  Robert  Stewart  and  Marc  Cathey 
have  been  extremely  helpful  to  the 
commercial  hybridizers." 

How  It  All  Got  Started 

In  the  1950's,  poinsettias  would 
appear  each  year  in  hotel  lobbies  and 
other  public  areas  shortly  before 
Christmas.  But  those  plants  were  ex- 
pensive to  produce  and  most  kept  their 
leaves  and  color  only  a  few  days. 

Then,  Robert  N.  Stewart,  at  the  time  a 
geneticist  in  ARS'  Florist  and  Nursery 
Crops  Laboratory  in  Beltsville,  Maryland, 
became  interested  in  improving  poin- 
settias. (He  has  since  retired.) 

Stewart  began  by  looking  at  "keep- 
ing quality" — ^the  length  of  time  that 
poinsettias  will  remain  presentable. 
"Most  of  what  growers  produced  be- 
fore I  started  working  was  beautiful 
when  it  left  the  greenhouse,  but  it  just 
didn't  last,"  Stewart  says. 

"What  brought  poinsettias  to  my 
attention  were  the  scientific  meetings 
that  used  to  be  held  mostly  between 
Christmas  and  New  Year's.  The  hotel 
lobbies  would  be  all  dressed  up  with 
poinsettias,"  Stewart  explains.  "But  by 


Seasonal  Symbol  From  Mexico 

The  poinsettia,  a  contemporary 
symbol  of  Christmas  in  many  parts 
of  the  world,  was  introduced  to  the 
United  States  and  named  after  Joel 
Robert  Poinsett  in  1825. 

Poinsett  was  serving  as  the  first 
U.S.  ambassador  to  Mexico  when 
he  saw  the  plant  growing  on  the 
hillsides  of  Taxco,  a  small  town  in 
southern  Mexico,  where  the  plant 
is  native. 

Taxco  was  called  Cuetlaxochitl 
by  the  Aztecs,  who  prized  poinset- 
tias and  considered  them  a  symbol 


of  purity  because  of  their  brilliant 
red  color. 

The  Aztecs  made  a  reddish- 
purple  dye  from  the  colored  "flow- 
ers," which  are  actually  modified 
leaves  called  bracts.  They  also 
made  a  medicine  against  fevers  from 
the  latex  sap  of  the  plant. 

In  the  1600' s,  Franciscan  priests 
came  to  Taxco  and  began  using 
poinsettias  in  the  Fiesta  of  Santa 
Pesebre,  which  is  a  nativity  proces- 
sion. The  appearance  of  the  red 
bracts  coincided  with  the  time  of  the 
procession. —  J.  Kim  Kaplan 


the  end  of  a  meeting,  I'd  notice  all  the 
leaves  had  dropped  off  the  plants." 

Poinsettias  also  held  scientific  inter- 
est for  Stewart  and  other  ARS  scien- 
tists because  they  are  an  "excellent 
plant  for  testing  purposes — extremely 
useful  in  the  laboratory,"  he  says. 

They  are  evolutionarily  primitive 
plants  that  cannot  be  crossbred  with 
other  species. 
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This  makes  their 
physiology  easier 
to  study  than  that 
of  complex,  hy- 
brid plants. 

But  poinsettias 
are  also  difficult 
to  work  with  be- 
cause they  pro- 
duce only  one 
seed  for  every 
three  breeding  crosses,  rather  than 
many,  like  wheat  or  com. 

Most  poinsettia  propagation  is  done 
from  cuttings,  and  small  changes  and 
advances  come  from  sports — genetic 
aberrations  or  mutations. 

Stewart  found  that  most  of  the  com- 
mercial poinsettia  varieties  grown  in 
the  1950' s  were  tetraploids — meaning 
that  each  plant  had  four  sets  of  genes, 
which  made  developing  new  varieties 
from  conventional  crossbreeding  even 
more  difficult. 

But  he  located  a  few  that  were  dip- 
loids— two  sets  of  genes — that  ap- 
peared to  have  longer  keeping  quality. 


From  these,  he 
developed  several 
different  varieties 
that  looked  beautiful 
and  had  staying 
power.  "We  had 
great  names:  Rudol- 
ph, for  the  reindeer. 
Ruff  and  Reddy; 
Stoplight  was  may- 
be our  best  name," 
Stewart  remembers. 

To  separate  poin- 
settias genetically  so 
that  his  breeding  work  would  be  as  pre- 
cise as  possible,  Stewart  called  on  ARS 
plant  physiologist  Sam  Asen  for  help. 

Asen  identified  and  characterized 
the  pigments  that  give  poinsettias  their 
distinctive  colors,  using  what  was  then 
a  very  new  tool  called  a  microspectro- 
photometer  assembled  by  Karl  Norris. 

Norris  was  part  of  the  ARS  team 
that  found  phytochrome,  the  plant 
pigment  that  serves  as  a  biological 
light  switch  controlling  flowering  and 
other  plant  functions.  He  developed 
the  microspectrophotometer  to  mea- 
sure spectral  (light  refracting)  proper- 
ties, which  can  identify  chemical  com- 
ponents in  a  substance. 

"From  that  information,  I  was  able 
to  develop  fingerprints  of  poinsettias 
by  quantifying  their  pigments — a  sort 
of  chemotaxonomy,"  Asen  says. 

He  found  that  the  pigments  that 
give  poinsettias  their  characteristic 
colors  are  anthocyanin-flavonoid  com- 
plexes. The  colors  of  these  complexes 
are  also  greatly  influenced  by  the  acid- 
ity of  the  cells'  vacuoles  where  the 
pigments  reside. 

"Once  we  had  these  quantified,  it 
was  easy  to  tell  cultivars  apart,"  Asen 
said,  "which  made  it  easier  for  Bob 
(Stewart)  to  track  genetic  differences." 

Stewart  also  worked  on  genetically 
segregating  such  traits  as  branching 
stiff  stems,  deep  coloration,  and  larger 
bracts.  These  petal-like  bracts  are 
really  modified  leaves  that  change 


Agricultural  Research/December  1992 


5 


color;  poinsettias'  true  flowers  are  tiny, 
button-shaped  structures  in  the  center 
of  the  stems. 

Once  Stewart  had  improved  plants 
that  met  his  standards,  he  needed  to 
find  ways  to  evaluate  their  keeping 
quality — not  under  the  controlled 
conditions  of  a  greenhouse,  but  under 
the  irregular  treatment  of  home  and 
office  care. 

But  how  do  you  purposely  handle 
plants  the  way  they  would  be  treated  in 
shops  and  homes? 

"Around  Christmas  each  year,  we 
would  take  three  or  four  poinsettias 
around  to  each  laboratory  and  office  as 
tests  and  then  keep  careful  records  of 
how  they  lasted,"  Stewart  says.  "Our 
problem  became  not  one  of  finding 
opportunities  to  evaluate  plants,  but  of 
everyone  wanting  to  get  plants  near 
Christmas  time." 

One  winter,  to  test  his  varieties' 
keeping  quality  under  low  light  and 
low  temperature,  he  had  hundreds 
moved  outside  between  the  rows  of 
greenhouses.  "Of  course,  that  was  the 
year  it  didn't  get  below  50"F  all  win- 
ter," Stewart  adds. 

How  the  Industry  Grew 

Once  he  had  poinsettias  with  good 
color  and  keeping  quality,  Stewart 
started  making  them  available  to  any 
grower  who  was  interested  in  acquiring 
the  germplasm.  Growers  then  contin- 
ued the  work,  breeding  their  own  spe- 
cial varieties  incorporating  the  qualities 
of  Stewart's  poinsettias. 

"I  got  rid  of  a  lot  of  the  genetic  gar- 
bage that  was  in  the  old  poinsettias," 
Stewart  says.  "And  my  work  Hterally 
forced  the  whole  industry  in  the  direc- 
tion of  diploids  and  good  keepers." 

Although  no  commercial  variety 
grown  today  is  directly  Stewart's,  there 
was  a  time  when  even  the  U.S.  judicial 
system  recognized  his  contributions. 

"Two  growers,  one  I  think  was  from 
overseas,  had  sued  over  the  ownership 


of — and  the  royalty  due  on — a  poinset- 
tia  variety  that  was  a  very  good  keep- 
er," Stewart  remembers.  "The  conclu- 
sion of  the  court  was  that  it  must  have 
originated  in  our  breeding  program  in 
Belts ville  because  the  judge  had  seen 
our  large  body  of  work  in  this  area  and 
he  decided  it  had  to  be  ours.  In  this 
case,  he  was  wrong." 

But  improved  keeping  quality  has 
not  been  ARS'  sole  poinsettia  research 
accomplishment. 
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In  the  I960's,  horticulturist  H.  Marc 
Cathey,  then  head  of  the  Florist  and 
Nursery  Crops  lab,  began  using  poin- 
settias as  a  model  in  his  investigations 
into  the  fundamental  chemical  control 
of  plant  growth.  His  work  later 
branched  out  into  the  effects  of  light, 
temperature,  and  other  stresses  on 
poinsettias. 

"What  I  found  was  a  chemical  treat- 
ment that  would  reduce  intemodal 
length — the  distance  a  stem  lengthens 
between  leaf  nodes — without  delaying 


flowering  or  causing  any  other  chang- 
es," Cathey  explains. 

"Height  control  was  always  a  prob- 
lem in  poinsettias  for  commercial 
growers.  They  used  to  bend  the  stems 
around  wires  in  an  S-shape  to  make 
them  look  full  enough.  And  from  our 
standpoint,  the  plant  was  a  worthwhile 
research  model  because  it  was  so  diffi- 
cult to  grow,"  Cathey  adds. 

The  first  compound  that  Cathey 
found  that  worked  to  retard  intemodal 
lengthening  was  related  to  Amo  1618, 
a  disinfectant  chemical  developed  for 
WWII  and  later  reviewed  for  its  bio- 
logical activity.  "I  got  Old  Spice  (Shulton 
Company)  to  make  some  chemical  vari- 
ations for  me,"  he  remembers. 

Eventually,  he  found  several  com- 
pounds that  commercial  growers 
could  use  to  keep  their  poinsettias 
from  getting  leggy.  "All  of  them 
were  replaced  as  time  went  along  by 
more  effective  compounds."  Cathey 
explains.  "But  at  the  time,  this  work 
had  a  major  impact  on  helping  poin- 
settias become  a  large  industry." 

From  growth  control.  Cathe\  be- 
came involved  in  scientifically  quanti- 
fying the  conditions  needed  for  poin- 
settias to  come  into  bloom  exactly 
when  the  mai'ket  required. 

To  help  the  industiy .  he  needed  to 
know  not  only  how  to  cause  them  to 
flower,  but  also  how  to  stop  them  from 
flowering  too  soon. 

Cathey  found  that  exposing  poinset- 
tias to  3  seconds  of  light  eveiy 
minute — or  3  minutes  ex  eiy  hour — 
from  1 1  p.m.  to  1  a.m.  each  night  held 
the  plants  on  the  brink  of  flow  ering  un- 
til the  grower  was  ready  lo  ship. 

He  also  helped  de\  elop  other  direc- 
tions for  growing  poinsettias — from 
the  quality  and  intensil\  of  light,  to  the 
tenipcralures  needed  for  blooming. 

In  the  l%()"s  and  1970's.  Cathey 
ran  a  national  testing  program  w  iih  the 
cooperation  of  growers  to  ex  aluate 
growing  conditions  and  new  \  arieties. 
It  continued  until  the  "basic  conditions 
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for  commercial  production  w  ere  com- 
pletely set  dow  n." 

It  w  ould  be  hard  to  point  to  ARS" 
specific  contributions  to  each  poinset- 
tia  \  aiiet}"  because  so  much  progress 
has  been  made  since  the  original  re- 
search, but  "the  industr}'  certainly 
learned  a  lot  from  w  hat  we  did  in 
USDA."  Cathe\-  said.  ".\nd  they 
wouldn't  othen\ise  ha\"e  had  access  to 
the  t}  pe  of  pioneering  laborator}  w  ork 
w  e  did  in  basic  plant  biology." 

What  About  the  Future? 

Today,  plant  ph}  siologist  Donald 
T.  Krizek.  with  ARS "  Climate  Stress 
Laborator}'.  uses  poinsettias  as  one  of 
his  model  plants  as  he  in\  estigates  the 
effects  of  drought  and  atmospheric 
changes  such  as  air  pollution  and  ultra- 
\  iolet  radiation. 

"In  the  1970"s.  w  e  became  inter- 
ested in  the  effects  of  ultraviolet  ra- 
diation, largely  because  of  the  U.S. 
Department  of  Transportation's  con- 
cern that  supersonic  airplanes  might 


cause  damage  to  the 
ozone  la\"er  in  the  up- 
per atmosphere."" 
Krizek  explains. 

He  and  retired  horti- 
culmrist  Pete  Semeni- 
uk  found  one  of  the 
groups  of  pigments 
that  Sam  Asen  had 
identified  from  poin- 
settias and  other 
plants — the  fla- 
vonoids — w  as  \qt\ 
important  m  protecting 
plants  from  the  harm- 
ful effects  of  ultra\'io- 
let  radiation. 

These  pigments, 
w  hich  occur  w  ithin  the 
surface  of  the  leaf,  sen  e  as  optical  screens 
protecting  the  internal  tissues  from  dam- 
age b\"  LA'  radiation.""  Krizek  explains. 

Poinsettias  ha\'e  also  ser\'ed  as  a 
con\'enient  model  for  finding  out  how 
the  number  and  size  of  stomates — spores 
through  w  hich  plants  exchange  gases — 


Poinsettia 
varieties  are 
extremely 
sensitive  to 
air  pollut- 
ants; even  a 
little  sulfur 
dioxide  can 
injure  them. 
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affect  the  plants"  abilit\'  to 
deal  w  ith  air  pollution. 

Kiizek  and  Semeniuk 
disco\'ered  that  the  few  er 
stomates  a  plant  has.  or  the 
smaller  the  stomate  open- 
mgs.  the  more  it  can  resist 
damage  from  pollutants. 

Wliile  Krizek"  s  interest 
has  recent!}'  been  in  de\"el- 
oping  a  scientific  under- 
standing of  how  all  plants 
differ  in  theii"  tolerance  to  air 
pollution,  his  w  ork  has  also 
benefited  poinsettia  growers. 

"I  often  get  calls  from 
gi'owers  who  ha\"e  had  a 
w  hole  greenhouse  of  poin- 
settias just  die  on  them  and 
they  want  to  know  wh}'.""  Kiizek 
sa}'s.  "What  I  found  was  that  most 
greenhouses  use  kerosene-powered 
heaters.  Sometimes  the  kerosene  is 
not  as  pure  as  it  should  be,  and  sulfur 
dioxide  is  produced."" 

Since  man}-  poinsettia  \'aiiedes  are 
extremel}-  sensiti\  e  to  air  pollutants, 
even  a  little  sulfur  dioxide  can  injure 
them.  M}'ster}-  soh'edl 

Kiizek  and  Semeniuk  also  found  an- 
other factor  that  ma}'  be  useful  to  grow- 
ers. Exposing  poinsettias  to  mild  stress 
earl}"  in  their  gi-owth  can  protect  them 
from  much  greater  stress  later. 

"Fi\'e  da}"s  at  cool  temperaaires. 
68T.  when  the  bracts  are  de\'eloping 
can  protect  the  plants  against  later 
damage  from  sulfur  dioxide  or  other  air 
pollutants.""  Krizek  sa}  S. — B}-  J.  Kim 
Kaplan.  ARS. 

H.  Marc  Carhey  is  The  Xatioual 
Chainnau  for  Florisr  and  Xiirseiy 
Crops  ReyieM'.  USD  A- ARS  Xarional 
Program  Staff.  10300  Bahiinore  Ave.. 
Behsville.  MD  20705-2350.  Phone 
(301 1  504-6233 fax  number  (301 1  504- 
6191.  Donald  T.  Krizek  is  at  the 
USDA-ARS  Climate  Stress  Laboratoiy. 
Bldg.  001.  10300  Baltimore  Ave..  Behs- 
ville. MD  20705-2350.  Phone  (301)  504- 
5324  fax  number  (301 1504-6626  ♦ 
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Switchgrass  in  a  laboratory  test  channel  gives  agricultural  engineer  Don  Meyer  (left)  and  agronomist  Seth  Dabney 
a  chance  to  measure  its  sediment-trapping  capability  in  a  controlled  environment.  (K4836-5) 


Stiff  grasses  could  be  a  low- 
tech  solution  to  a  widespread 
problem. 

Just  as  grasses  planted  along  beach- 
es protect  sand  dunes  from  wind  and 
water  erosion,  stiff  grasses  could  help 
U.S.  farmers  solve  a  major  problem — 
protecting  valuable  topsoil. 

In  India  in  1988,  two  World  Bank 
agriculturalists  extolled  the  virtues  of 
using  live  hedges  of  vetiver  grass 
(Vetiveria  zizanioides)  for  controlling 
water  erosion  and  argued  their  merits 
over  U.S.  bulldozer-built  terraces. 
Doral  Kemper,  national  program  lead- 
er for  soil  management,  was  there  with 
other  ARS  experts  as  an  adviser  on  soil 
management  technology  for  the  U.S. 
Agency  ibr  International  Development. 

"It  was  a  somewhat  humbling 
experience,"  Kemper  recalls.  "As 
representatives  of  the  country  that  has 
mounted  the  most  extensive  erosion 
control  effort  on  planet  Eaith,  we  were 
less  than  wholly  receptive  to  the 
message  of  the  World  Bank  agricultur- 


alists. They  were  saying  that  bulldozer- 
built  teiTaces  like  those  we  use  in  the 
United  States  disturb  topsoil  and  take 
water  away  too  quickly — rather  than 
letting  it  soak  in.  And  that  vetiver  grass 
hedges  do  a  better  job  of  controlling 
erosion  and  conserving  water — at  much 
less  cost — than  terraces  fomied  by 
earthmoving  equipment." 

With  the  aid  of  literature  and  slides, 
these  vetiver  enthusiasts  provided 
strong  evidence  that  the  grass  was 
fulfilling  these  claims  in  India,  the  West 
Indies,  and  Fiji. 

"Slim,  green  rows  of  vetiver  grass 
planted  by  farmers  across  hillsides  10 
to  30  years  ago  grew  into  thick,  sturdy 
grass  hedges  9  feet  tall  and  6  to  7  feet 
wide.  They  slowed  runoff  significantly 
and  deposited  sediment,"  Kemper  says. 
"Over  the  years,  these  deposits  have 
formed  wide,  productive  bench  terraces 
uphill  from  the  hedges." 

Stateside,  Kemper,  working  with 
cooperators  at  USDA's  Soil  Conserva- 
tion Service  (SCS),  Ibund  (uil  more 


about  the  grass.  Until  the  mid- 1940' s, 
vetiver  was  grown  in  the  southern 
states  and  was  prized  for  its  \  aluable 
roots  containing  an  LU'omatic  oil  used 
for  making  long-lasting  perfumes. 
After  chemists  found  out  how  to  synthe- 
size perfume,  commercial  production 
of  the  grass  practically  ceased. 

Seeds  of  veti\  er  collected  in  that  era 
were  found  by  ARS  agronomist  Gilbert 
Lovell  at  the  Regional  Plant  Introduc- 
tion Station,  Griffin,  Georgia.  Some  of 
those  seeds  were  still  viable  after 
almost  40  years  in  storage. 

Next.  Kemper  and  SCS  national 
plant  materials  specialist  Curtis  Sharp 
called  together  interested  ARS.  SCS, 
and  uiii\  ersit\  perst)nncl  to  ctmrdinate 
reseai'cli  and  development  acti\  ities  on 
grass  hedges  for  contriMiing  erosion. 

The  group  soon  learned  that  using 
grass  hedges  is  not  a  new  idea  here 
either.  About  40  years  ago,  SCS 
proposed  using  hedges  for  developing 
natural  teiTaces  on  steep  lands. 
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"We're  not  sure  why  the  idea  didn't 
catch  on;"  Kemper  says.  "We  suspect 
that  farmers  were  in  a  huny  to  get  their 
terraces  built  and  earthmo\"ing  equip- 
ment became  readil\'  a\  ailable  to  do 
the  job.  Since  the  go\  emment  subsi- 
dized the  construction  of  terraces, 
farmers  adopted  the  quick  alternative." 

The  sroup  besan  testing  different 
types  of  \  eti\  er  grass  at  a  dozen  U.S. 
locations  to  fmd  out  whether  it  would 
hve  up  to  World  Bank  expectations. 

"All  the  vetiver  types  grew  well 
over  the  summer.  But  winter  freezes 
killed  most  stands."  Kemper  says, 
"except  for  se\'eral  hedges  planted  by 
SCS  plant  materials  speciahst  Mike 
Mateme  across  shallow  guUies  at  Fort 
Polk,  Louisiana,  where  U.S.  Army 
tank  maneuvers  had  denuded  extensi^•e 
areas.  There,  the  100-foot-long  vetiver 
hedges  not  onl}'  flourished,  but  caught 
sediment  1 8  inches  deep  on  the 
upslope  side  in  just  a  }'ear." 

Evaluating  Other  Grasses 

Mateme 's  findings  were  so  encour- 
aging  that  the  group  began  a  search  for 
other  grasses  with  stiff  stems  that 
wouldn't  bend  over  when  w  ater  ponds 
up  against  them  and  that  are  adapted  to 
the  climates  of  \  arious  U.S.  regions. 

Kemper  found  one  candidate  grass 
growing  outside  his  office  at  the 
Beltsville  Agriculmral  Research 
Center,  Mar\iand.  He  had  been 
watching  an  ornamental  sil\'ergrass, 
(Miscanthus  sinensis  Andersson).  grow 
thick,  closely  packed  stems  and  survive 
several  cold  winters. 

Also  thriving  in  nearby  plantings 
were  se\'eral  closeh'  related  silver- 
grasses  planted  in  1980  by  .ARS"  Jack 
Murray  and  Ke\  in  Morris,  of  the 
National  Turf  Grass  Association.  They 
provided  vegetative  silvergrass  to 
Mateme,  who  multiphed  it  in  Louisi- 
ana plots  during  the  winter  months  and 
made  it  a\'ailable  to  all  who  needed  it 
the  following  spring. 


In  1991.  silvergrass  hedges  were 
tested  on  erosion  plots  near  Oxford. 
Mississippi.  About  a  month  before 
cotton  planting,  clumps  of  1 -foot-tall 
grass  from  Mateme  were  planted  about 
7  inches  apait  and  uphill  from  the 
lower  ends  of  72-foot-long  plots  with 
5-percent  slopes. 

"Just  one  row  of  the  grass  held  back 
nearh'  half  of  the  soil  lost  or  eroded 
from  plots  \\"ithout  hedges."  sa}"s  Keith 
McGregor.  ARS  agriculmral  engineer 
at  the  USDA  National  Sedimentation 
Laboratory  in  Oxford. 
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Technician  Tommy  Winter  measures 
the  height  of  a  grass  hedge  at  the  lower 
end  of  a  cotton  plot  while  agronomist 
Alan  Hudspeth  records  the  data. 
(K4838-19) 


From  Ma\'  through  September, 
about  14  tons  an  acre  of  soil  were  lost 
on  grass-hedged  plots  that  were  con- 
\'entionall}'  tilled  compared  to  24  lost 
on  plots  without  hedges.  On  untilled 
plots,  these  losses  were  0.7  tons  with 
hedges  versus  1.3  \^•ithout. 

McGregor  says.  "A  5-percent  slope 
is  enough  for  mnoff  to  cause  serious 
erosion  during  rainstorms.  Longer 
slopes  in  fields  would  cause  even  more 
soil  to  erode." 


"Soil  accumulated  as  far  as  10  feet 
uphill  from  the  grass  hedges  in  Just  a 
year."  he  says.  "It  was  fertile  soil  that 
would  ha\-e  been  lost  if  it  had  been  on 
unprotected  cottonfields." 

"How  hedges  work  to  protect  fields 
is  simple,"  explains  McGregor.  "As 
gaps  between  the  hedges  fill  in.  more 
water  ponds  up  uphill  from  the  hedges, 
more  sediment  is  deposited  in  these 
ponds,  and  less  soil  and  water  ai-e  lost 
from  the  field." 

He  sa\"s  that  plans  are  to  continue 
the  smdy  for  at  least  2  more  years. 

Another  candidate  the  gi"0up  found 
was  switchgrass  iPaniciim  virgatum 
L.).  which  showed  promise  for  control- 
ling both  wind  and  water  erosion. 

.\RS  agronomist  Seth  Dabne\".  the 
Oxford  project's  grass  expert,  is  testing 
several  types  of  sil\  ergrass  and 
s\^'itchgrass  as  hedges.  Last  summer, 
he  planted  ten  3-foot-wide  strips  of 
switchgi'ass  seed  across  the  slopes  of  a 
20-acre  soy  bean  field. 

"We  \^"anted  to  see  under  field-scale 
conditions  how  w  ell  the  stiff-grass 
strips  held  back  concentrated  mnoff 
water  that  would  flatten  most  grasses." 
Dabney  sa}  S. 

"We've  estabhshed  a  stand,  but 
switchgrass  gi'ows  slowh'  for  the  fu'st 
year  or  so.  The  young  hedges  are  not 
yet  stiff  enough  to  stand  up  against  the 
concentrated  mnoff  near  the  bottom  of 
the  field."  Dabne\'  is  working  with 
local  farmers  to  de\'elop  practical 
methods  to  estabhsh  and  manage 
hedges  to  best  control  erosion. 

Using  grass  hedges  will  also  help  to 
maintain  water  qualit}'  downsti-eam. 
"An}'  conser\"ation  practice  that  lea\'es 
more  of  the  soil  in  place  on  tlie  land 
also  improves  the  water  quaht}  of  our 
streams  and  lakes."  McGregor  says. 

Dabney  adds.  "Hedges  planted  on 
the  contour  give  farmers  a  guide  to 
farni  along.  .And  b\'  temporarih'  pond- 
ing mnoft'.  hedges  ma}"  be  able  to  hold 
sediment  on  fields  \\  here  crop  residues 
must  be  tumed  under  to  prevent  build- 
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up  of  insects  and  diseases  or  to  con- 
trol weeds  where  herbicide  appUca- 
tions  are  a  problem." 

Past  research  under  the  direction  of 
Oxford  ARS  agricultural  engineer  Don 
Meyer  with  finer  stemmed  grasses  like 
tall  fescue,  Festuca  arundinacea,  and 
bermudagrass,  Cynodon  dactylon, 
showed  their  ability  to  trap  sediment 
from  shallow  flows.  However,  they 
were  flattened  by  deeper  flows. 

"A  major  challenge  now,"  says 
Meyer,  "is  to  find  grasses  that  will 
stand  up  to  deeper  concentrated  flows 
coming  off  large,  sloping  fields." 

Former  ARS  research  associate. 
Gale  Dunn,  who  worked  with  Dabney, 
evaluated  the  ability  of  grass  hedges  to 
slow  runoff  water  in  a  test  channel  at 
the  Oxford  lab. 

"We  found  that  all  the  2-year-old 
vetiver,  silvergrass,  and  switchgrass 
types  we  tested  were  strong  enough  to 
pond  flowing  water  up  to  1  foot  deep," 
Dabney  says.  "While  all  these  grasses 
grow  tall  and  erect,  more  important  for 


hedges  than  plant  height  is  an  increase 
in  the  size  and  number  of  tillers — 
sprouts  from  the  base  of  the  stem. 
Tillers  help  fill  in  the  gaps  between 
plants  and  slow  the  flow.  Large  tillers 
give  hedges  stiffness  so  they  don't 
bend  over  in  deep  flows." 

Meyer  and  Dabney  are  building  a 
new  test  channel  where  they  will  study 
different  types  of  hedges  to  see  how 
crop  residues  and  sediment  in  runoff 
affect  the  amount  of  water  ponded  and 
the  length  of  time  it  remains. 

Kemper  says  that  grass  hedges  are  also 
being  studied  at  several  other  ARS  labs. 

•  Based  on  25  years  of  research  by 
ARS  soil  scientists  Al  Black  and  J. 
Kristian  Aase  at  the  ARS  Northern 
Plains  Soil  and  Water  Research  Center, 
Sidney,  Montana,  Kemper  is  con- 
vinced that  grass  hedges  will  also  help 
control  wind  erosion. 

Aase  says  that  "Hedges  of  tall 
wheatgrass,  Elytrigia  elongata,  seeded 
at  50-foot  intervals,  reduce  wind  veloc- 
ity at  the  soil  surface  and  provide  pro- 


tected areas  where  loose  soil  particles 
stay  settled.  Otherwise,  unsettled  parti- 
cles become  projectiles  that  blast  addi- 
tional particles  loose  to  become  airbome." 

He  says  that  in  the  northern  plains, 
hedges  also  trap  snow.  Some  water- 
borne  sediment  from  their  rare  runoff 
events  is  deposited  in  the  draws,  caus- 
ing terraces  to  form  across  the  hedges. 

•  Near  Big  Springs,  Texas,  where 
only  about  17  inches  of  rain  fall  a  year, 
ARS  agronomist  James  D.  Bilbro  is 
finding  that  hedges  of  Alamo  switch- 
grass  grow  over  6  feet  tall  and  have 
dense  tillers  and  deep  rooting. 

"Growing  cotton  on  these  sandy 
soils  makes  them  extremely  vulnerable 
to  wind  erosion,"  says  Bilbro.  "In  this 
semiarid  area  where  crop  residues  ai'e 
generally  in  short  supply  and  the  poten- 
tial for  wind  erosion  is  quite  high, 
switchgrass  hedges  can  certainly  re- 
duce soil  loss  from  wind  erosion." 

•  Also  adding  to  our  knowledge  of 
how  to  use  grass  hedges  effectively  to 
control  erosion  are  studies  by  ARS  ag- 
ricultural engineer  Lmy  Kramer  at 
Deep  Loess  Reseai'ch  Station  neai" 
Traynor,  Iowa,  and  soil  scientist  E.  Eu- 
gene Alberts  on  claypan  soil  erosion 
study  plots  near  Columbia.  Missouri. 

Ki-amer  has  established  a  switch- 
grass  hedge  on  a  1 5-acre  com  field  of 
highly  erodible  soil  with  slopes  of  up  to 
16  percent.  He's  using  sihergrass 
plantings  to  reinforce  the  hedge  w  here 
it  must  stand  up  to  concentrated  rtinoff. 

"Perennial  grass  hedges  don'l  grow 
quickly,  so  time  is  needed  \o  gi\c  thcni 
the  opportunity  to  show  w  hal  ihc)  can 
do."  Kemper  said.  "This  lime  w  c"rc 
not  going  to  lei  our  inipalicncc  keep  us 
from  completely  e\  alualing  ihis  tech- 
nology!"— By  Hank  Becker,  ARS. 

To  conicicl  ac/(7///'n/.s  nwmioiii'c/  in 
this  iirliclc,  write  or  coll  Honk  Bec  ker. 
USDA-ARS  Inforniotion  Stoff.  Bldg. 
419,  BARC-Eost.  Bcltsvillc.  Ml) 
20705-2350.  Phone  (JO/)  504-8547, 
fox  niunlwriJOl )  504-8030.  ♦ 
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Cattle  and  Sheep  Relish  Nutritious 
Globemallow 


lobemallow,  a  hardy  plant 
mk  WM    with  brilUant  orange-red 

flowers,  might  be  a  perfect 
addition  to  a  drought-tolerant 
garden.  It  may  also  provide  a  new 
food  choice  for  sheep  and  cattle. 

"Livestock  are  like  humans — they 
like  variety  in  their  diets,"  says 
Melvin  D.  Rumbaugh,  a  plant 
geneticist  in  the  Agricultural  Re- 
search Service's  Forage  and  Range 
Research  Unit  in  Logan,  Utah. 

Because  globemallows  bloom 
from  spring  until  the  first  frost,  they 
can  lengthen  the  grazing  season. 
"That  means  ranchers  could  spend 
less  money  on  hay  to  supplement 
sparse  fall  forage,"  adds  Rumbaugh. 

Globemallows  belong  to  the  Melva- 
cea,  or  mallow,  family  which  includes 
cotton,  hollyhocks,  and  marshmallows — 
a  pink-flowered  herb  from  Europe. 
(The  sticky,  sweet  confec- 
tions of  the  same  name 
originally  contained  ground- 
up  marshmallow  roots.) 

Native  to  North  Ameri- 
ca, globemallows  grow 
wild  in  the  western  states, 
from  Arizona  to  the 
Canadian  border,  but 
would  probably  do  well  in 
many  arid  or  semiarid 
environments,  says  Rum- 
baugh. "These  plants  can 
get  by  on  as  little  as  6 
inches  of  rain  a  year,"  he 
says,  "so  they're  a  perfect 
addition  to  a  drought- 
tolerant  landscape  or 
garden.  And  their  bright 
color  makes  them  an 
attractive  ornamental." 

Sheep  will  eat  both 
flowers  and  leaves  of 
globemallows,  according  to 
the  results  of  a  4-year 
grazing  trial  near  Kimber- 
ly,  Idaho. 

In  the  spring,  sheep  ate 
globemallows  as  readily  as 


crested  wheatgrass  and  alfalfa — two 
common  pasture  species.  Globemal- 
lows will  grow,  however,  where  it's 
too  dry  for  alfalfa,  says  soil  scientist 
Henry  F.  Mayland. 

Mayland,  with  the  ARS  Soil  and 
Water  Management  Research  Unit  in 
Kimberly,  helped  Rumbaugh  with  the 
grazing  trials. 

Globemallows  may  also  remedy  a 
serious  problem  in  cattle  known  as 
grass  tetany,  or  hypomagnesemia. 
Caused  by  a  magnesium  deficiency, 
the  ailment  usually  occurs  in  early 
spring  when  cattle  graze  on  fresh, 
tender  young  grasses  that  often 
contain  an  imbalance  of  nutrients  that 
diminish  magnesium  availability. 

Roughly  3  percent  of  cattle  in 
temperate  rangelands  display  the 
chronic  symptoms  of  grass  tetany: 
reduced  weight  gain  and  lowered 


RICHARD  SHAW /UTAH  A.E.S. 


milk  production.  In  rare,  acute  cases 
animals  suffer  tremors,  coma,  or 
even  death. 

Globemallows,  like  alfalfa, 
contain  enough  magnesium  and 
calcium  to  meet  the  dietary  needs  of 
both  cattle  and  sheep,  says  Mayland. 
"So  seeding  globemallow  along  with 
crested  wheatgrass  may  reduce  cases 
of  grass  tetany." 

USDA's  Soil  Conservation 
Service  (SCS)  is  interested  in  plant- 
ing globemallows  along  roadsides, 
notes  Rumbaugh.  Because  some 
species  put  out  underground  stems, 
or  rhizomes,  they  spread  quickly — a 
feature  that  helps  stabilize  soil  on 
sloped  roadbanks. 

Rumbaugh  plans  to  identify  and 
breed  globemallow  varieties  that  are 
most  promising  as  forage  plants.  He 
hopes  to  make  seeds  of  these  variet- 
ies available  to  plant 
nurseries  within  the  next  2 
years.  They  in  turn  would 
supply  seeds  to  agencies 
responsible  for  rangeland 
seeding,  such  as  USDA's 
Forest  Service,  SCS,  and 
the  Department  of  the 
Interior's  Bureau  of  Land 
Management. 

Other  varieties  may  be 
released  for  landscaping 
and  gardening. — By  Julie 
Corliss,  ARS. 

Melvin  D.  Rumbaugh  is 
at  the  USDA-ARS  Forage 
and  Range  Research 
Laboratory,  Utah  State 
University,  Logan,  UT 
84322-6300.  Phone  (801) 
750-3077,  fax  number  (801 ) 
750-3075.  Henry  F. 
Mayland  is  in  the  USDA- 
ARS  Soil  and  Water  Man- 
agement Research  Unit, 
3793  N.  3600  E.,  Kimberly, 
ID  83843  Phone  (208) 
423-6517,  fax  number  (208) 
423-6555.  ♦ 
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Pecans  in  Peril 


Rescuing  a  Popular  Nut  From  Attack 


Long  before  Europeans  arrived 
on  this  continent,  Native 
Americans  enjoyed  the 
exceptional  taste  of  nuts  produced 
by  majestic,  wild  pecan  trees. 

The  nutritious  pecan — the  most 
important  of  the  hickory  (Corya) 
species — lends  its  rich,  nutty  flavor 
to  luscious  confectioneries  such 
as  pecan  pie. 

And  Agricultural  Research  Service 
scientists  are  guardians  of  this  American 
contribution  to  the  world  of  fine  foods. 

"We're  working  to  protect  pecans 
from  diseases  and  insects,"  says  ARS 
horticulmrist  Bruce  W.  Wood.  "And 
we're  trying  to  make  the  crop  more 
productive." 

At  the  Southeastern  Fruit  and  Tree 
Nut  Research  Laboratory  in  Byron, 
Georgia,  Wood  leads  a  team  of 
horticulmrists,  plant  pathologists,  and 
entomologists  trying  to  solve  the 
disease  and  insect  problems  confront- 
ing southeastern  pecan  growers. 

Pecan  production  in  this  region 
dropped  to  83  million  pounds  in  1990, 
less  than  half  the  173  million  grown 
there  in  1988.  Much  of  this  decline  is 
attributed  to  diseases. 


KEITH  WELLEB 


Pecans:  In  addition  to  protein 
and  carbohydrate,  pecans 
provide  dietary  potassium, 
phosphorus,  magnesium,  and 
calcium,  as  well  as  small 
amounts  of  the  trace  elements 
zinc,  manganese,  and  copper. 
While  the  kernels  are  about 
70  percent  fat,  95  percent  of 
the  fat  is  unsaturated. 


Total  U.S.  production  has  not 
followed  the  same  trend;  in  1990  it 
was  205  million  pounds  and  in  1991, 
299  million.  The  forecast  for  1992  is 
205  million. 

Fungal  diseases  plague  pecan 
crops  in  the  humid  Southeast.  So 
much  so,  says  ARS'  Charles  C. 


Looking  somewhat  like  missile  nose  cones  scattered  through  this  pecan  orchard,  insect  traps 
monitor  pecan  weevil  populations  for  entomologist  Louis  Tedders  (left)  and  technician  John 
Blythe.  The  weevils  are  attracted  by  differing  values  of  reflected  light  from  the  Masonite  trap 
bases.  (K4871-7) 


Reilly.  that  the  pecan  industry  is  a 
significant  user  of  fungicides. 

This  is  because  the  strategy  for 
managing  pecan  diseases  is  based  on 
controlling  pecan  scab,  the  number-one 
disease  problem  that  threatens  both 
foliage  and  fruit.  Odier  fungal  diseases 
are  considered  secondary'  and  are 
usually  taken  cai-e  of  by  the  fungicides 
applied  to  control  scab. 

Howe\  er.  this  may  not  be  the  case 
with  a  recently  discovered  disease. 

"After  several  days  of  rain  in  August 
1988. 1  noticed  signs  of  rot  around  the 
stem  ends  of  some  of  the  pecans  on 
trees  here  at  the  station,"  says  Reilly.  a 
plant  pathologist  at  Byron.  "Within  a 
day  or  two.  the  rot  had  curled  the 


shuck  and  moved  all  the  way  to  the  tip 
of  the  fruit." 

Within  4  days,  the  pecans  were 
rotted.  Closer  inspection  show  ed  die 
shucks  (the  immamre  nut"s  hard,  green 
covering )  had  become  almost  black 
and  were  moist  and  spongy. 

A  New  and  Mrulent  Disease 

"I  reaUzed  then  that  we  w  eren"t 
dealing  with  pecan  scab,  which  attacks 
both  the  leaves  and  fruit."  Reilly  says. 

His  in\  estigation  and  further 
research  identified  a  new  disease, 
which  he  named  Pliyroplnhoro  shuck 
and  kernel  rot.  Alread}'.  this  disease, 
caused  b\  P.  cactorum  and  spread  h\ 
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rain,  was  cutting  yields  up  to  50 
percent  in  some  orchards  in  south  and 
central  Georgia. 

"The  surprising  thing  was  that  those 
orchards  were  well  managed,  irrigated, 
and  mature."  Reill}'  says. 

A  soilbome  fungus.  P.  cactonim.  can 
destroy  the  whole  crop  if  it  dex  elops 
earh'  in  September.  Damage  from  later 
infection  (late  September)  results  in 
discolored  nuts,  which  reduces 
kernel  quality. 

Earl}'  identification  of  the  new 
disease  is  difficult,  according  to  Reilly. 
because  the  rot  begins  on  isolated  nut 
clusters  throughout  the  tree.  Growers 
can  suspect  Phytophthora  shuck  and 
kernel  rot  if  there  are  "sticktishts"  on 
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the  pecan  trees  in  mid- August  after 
prolonged  periods  of  rain.  A  stick- 
tight  is  the  infected,  discolored  pecan 
shuck,  dried  and  adhering  tightly  to 
the  pecan  shell. 

Temperature  is  also  important  for 
this  fungus  to  grow,  he 
says.  Wet.  cool  days 
with  temperaUires 
between  50"F  and  88°F 
are  ideal  for  the  disease. 
Thi'eat  of  the  disease  is 
decreased  in  months 
when  the  weather  is  ver\' 
hot  or  ver\'  dr\'.  The 
fungus  has  been  found  in 
orchard  soils  throughout 
the  Southeast  and  can 
infect  pecan  roots.  It's 
thought  that  insects  that 
spend  part  of  their  life 
c\'cle  in  the  soil  may 
mo\  e  the  fungus  into  the 
100-foot-tall  trees. 

Fortunateh'.  the 
disease  can  be  managed 
by  judicious  apphcation  of  existing 
fungicides  registered  for  use  on  pecans. 

A  Disease  So  New  It's  Unnamed 

Reilly  has  identified  an  even 
newer  disease  that  was  first  noticed 
on  last  year's  crop. 

"We  know  that  this  disease  is 
caused  by  a  fungus  in  the  genus 
Phomopsis.  but  we  ha\en"t  identified 
the  particular  fungus."  he  says. 

This  new  disease,  as  yet  unnamed, 
not  only  causes  the  nut  to  rot.  but  also 
causes  dieback  of  twigs  on  which  the 
fruit  forms.  Dieback  occurs  when  the 
infection  moves  into  the  stem  and 
destroys  the  part  of  the  tree  to  w  hich 
the  fruit  is  attached. 

Stress,  such  as  heavy  fruit  set  or 
drought,  seems  to  increase  the  severit}- 
of  the  disease. 

Reilly  has  found  this  disease  in 
pecan  orchards  he  sampled  throughout 
Georgia.  One  reason  for  the  wide- 


Stem  blight  has  blackened 
large  patches  on  these 
pecans.  (K4867-11) 


spread  occurrence  could  be  that 
many  of  the  leading  commercial 
pecan  varieties  are  ven,'  susceptible 
to  the  pathogen. 

Fungi  in  the  genus  Phomopsis,  he 
says,  are  \er)'  common  worldwide. 

The\  are  spread  b\  rain 
splashing  from  infected 
parts  of  the  tree. 

The  new  disease  can 
be  controlled.  Reilly 
suggests,  with  the  same 
fungicides  used  against 
pecan  scab. 

"Although,  in  the  past, 
pecan  growers  have 
considered  pecan  scab 
their  primarv'  concern, 
this  new  information 
pro\'es  that  Phytoplnhora 
shuck  and  kernel  rot.  the 
Phomposis  disease,  and 
pecan  anthracnose — a 
long-known  disease  that 
has  recently  become 
more  se\'ere  — can 
destroy  the  crop  too."  Reilly  reports. 
"This  demands  a  rethinking  of 
control  measures." 

For  example,  since  growers  have 
always  concentrated  on  controlling 
scab.  the\'  apph'  their  last  co\'er  spra\' 
of  fungicides  in  early  August. 

"Unfortunately,  this  leaves  pecans 
unprotected  from  September  through 
han.  est.  which  is  from  late  October 
thi-ough  November."  says  ReiUy. 

Bad  Bacteria  and  Bugs  Team  Up 

In  addition  to  identifying  two  new 
diseases  and  rediscovering  an  old  one, 
Reilly  has  clarified  another  problem 
for  growers. 

He  has  shown  that  a  bacterium — 
Envinia  herbicola — is  associated  with 
late-season  nut  drop  and  kernel 
disorder.  E.  herbicola  is  normally 
present  on  pecans. 

Nut  loss  during  the  water  stage  and 
early  shell  hardening  (Jul)'  through 
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August)  has  been  attributed  to  various 
conditions.  Demands  on  the  tree 
during  this  stage  create  extreme  stress 
and  may  cause  what  is  called  physio- 
logical fruit  abortion. 

It  so  happens  that  this  same  period 
is  when  the  pecan  is  most  appealing  to 
two  insects — stinkbugs  and  the  hickory 
shuckwonn. 

KEITH  WELLER 


When  Reilly  examined  internal  dam- 
age in  the  dropped  nuts,  he  found  it  re- 
markably similar.  "The  kernels  were 
dark  brown  to  black,  shrunken,  and 
sHmy,  regardless  of  whether  the  dam- 
age was  intlicted  by  insects  or  simply 
resulted  from  the  tree's  physiology." 

Since  the  bacteria  are  also  present 
on  healthy  nuts,  Reilly  concluded 
that  an  injury  such  as  insect  feeding 
or  some  other  kind  of  wounding 
activates  the  bacteria,  allowing  entry 
into  the  nuts. 

"We're  working  on  a  control 
strategy  that  would  reduce  ihc  inci- 
dence of  disease  by  suppressing  insect 
populations,"  he  says.  Insects  cost 


pecan  growers  in  Georgia  alone  about 
$25.8  million  in  1990. 

"Aphids,"  says  entomologist  W. 
Louis  Tedders  at  Byron,  "are  the  major 
insect  problem  pecan  growers  face  in 
the  Southeast.  And,  interestingly,  fire 
ants  worsen  the  aphid  problem." 

Under  almost  every  pecan  tree  in  the 
Southeast  there  is  a  fire  ant  mound. 


Tedders  says.  The  ants  rarely  eat 
aphids,  but  prey  on  several  beneficial 
insects  that  do.  They  forage  in  the  trees 
and  eat  the  eggs,  larvae,  and  pupae  of 
lacewings,  thereby  saving  many  pecan 
aphids  from  ceitain  death. 

The  aphids  seem  to  return  the  favor 
by  excreting  honey  dew  for  the  ants  to 
eat.  "We've  seen  ants  forage  as  high  as 
40  feet  into  a  pecan  tree  to  get  honey- 
dew,"  Tedders  says. 

Three  types — the  yellow  pecan 
aphid,  the  blackmargined  aphid,  and  the 
black  pecan  aphid — are  present  in 
pecan  trees  in  enonnous  numbers.  All 
feed  on  foliage. 


Sap  that  they  suck  from  the  leaves  is 
rich  in  sugars.  The  aphids  take  amino 
acids  and  other  nutrients  from  the  sap 
for  growth  and  reproduction  and 
excrete  the  sugars.  They  deposit  the 
sugars  on  the  foliage  in  the  form  of 
honeydew. 

Because  aphids  give  birth  to  live 
young,  the  offspring  immediateh' 
begin  feeding  and  continue  for  the 
duration  of  their  3-week  lifespan.  This 
feeding  draws  much-needed  vigor 
from  the  tree,  since  the  sugars  are 
essential  for  fruit  production  and  good 
nut  quality. 

Aphids  are  rapidly  becoming 
resistant  to  chemicals,  so  biological 
controls  with  lady  beetles  and  other 
beneficial  insects  are  being  used 
against  them  more  often. 

"We  developed  this  biocond'ol  metliod 
several  years  ago  and  many  grow  ers  ai'e 
using  it  already,"  Tedders  says. 

But  the  method  takes  some  plan- 
ning. Growers  first  plant  crimson 
clover  and  hairy  vetch  on  the  orchard 
floor.  These  legumes  hai'bor  pea 
aphids  that  serve  as  prey  for  lady 
beetles  and  other  beneficial  insects. 

After  the  legumes  die  in  Ma\  and 
June,  the  lady  beetles.  depri\  ed  o\  ihcir 
food  source,  move  into  the  trees  and 
feed  on  pecan  aphids. 

"This  method  v\orks  well  because 
there  are  about  25  species  of  beneficial 
insects  that  appear  w  ith  these  ct>\  cr 
crops.""  Tedders  explains.  They 
include  assassin  bugs,  syiphid  tlics. 
pirate  bugs,  beneficial  stinkbugs.  and 
brown  and  green  lacew  ings. 

Since  legumes  and  lad\  beetles 
last  until  .lune  and  the  hoi  wcaihcr 
helps  conlroi  aphids  during  mid- 
summer, some  means  of  prcneclion  is 
needed  for  the  tall.  It's  al  this  time 
that  Tedders  uses  another  bicKu^ntrol 
technique — lacew  ings. 

Tedders  started  experimenting  wiih 
lacewings  foi"  aphid  control  a  few  years 
ago.  Several  companies  now  rear  the 
same  species  commercially. 


At  a  test  site  in  Dawson,  Georgia,  plant  pathologist  Charles  Reilly  checks  the  susceptibility 
of  this  pecan  cultivar  by  coating  fruit  with  pecan  anthracnose  spores.  (K4624-1 1 ) 
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Hickoty  shuck\^'orms.  pecan  nut 
casebearers.  and  stinkbugs  also  attack 
pecans.  These  pests  lower  the  quahty 
of  mature  nuts  and  cause  loss  of 
immature  nuts. 

Of  the  three,  the  stinkbugs  are  the 
only  ones  that  have  hosts  other  than 
pecan.  They  fly  into  the  pecan 
orchard  after  cotton,  soybeans,  and 
corn  crops  are  gone. 

Insecticides  are  still  used  to  control 
the  nut  casebearer  and  shuckworm,  but 
the  most  effective  ones  are  no  longer 
a\  ailable  because  of  em'ironmental 
concerns.  Since  the  casebearer  has 
many  parasites,  it  is  usually  controlled 
biologically  in  the  Southeast.  But 
control  of  stinkbuss  is  difficult  because 
nuts  are  usually  harv  ested  before  their 
damage  is  discov  ered. 

The  insect  pest  most  likeh'  responsible 
for  transporting  fungi  into  the  trees  is  the 
pecan  weevil.  Tedders  says.  TTiis  weevil 
spends  part  of  its  life  cycle  in  the  soil. 

In  midsummer,  the  adult  weevil  lays 
eggs  in  pecan  nuts  that  are  nearing 
maturit}'.  The  resulting  lan  ae  destroy 
the  nut  kemels.  B\"  this  time,  the 
grower  has  akead}'  made  a  substantial 
investment  in  the  crop. 

Mature  larvae  chew  an  exit  hole  in 
the  nut.  faU  to  the  ground,  and  burrow 
into  the  soil.  There  the\'  remain  for  1  or 
2  years,  during  w  hich  the\"  pupate  and 
become  adults.  Adults  remain  in  the 
soil  for  another  year  before  emerging. 

Adult  weevils,  probabh'  replete  with 
the  soilbome  fungus,  immediateh' 
crawl  or  fly  into  the  pecan  trees  and 
mate,  and  the  cycle  begins  again. 

"There's  simply  no  way  to  manage 
this  pest  while  it's  in  the  soil  or  in  the 
nut,"  Tedders  says.  "It's  protected  in 
these  stages." 

Last  year.  Tedders  designed  a  new 
type  of  trap  that  growers  are  already 
using  to  monitor  weevil  emergence. 

Better  monitoring  means  more 
effective  control  when  spraying  must 
be  done.  Although  chemical  control 
is  available.  Tedders  says  spraying 


also  kills  most  of  the  beneficial 
insects.  But  knowing  when  the 
weevils  peak  in  pecan  orchards  gives 
growers  a  better  idea  of  whether  and 
when  to  spray. 

"Insects  do  more  than  just  reduce 
quaht}'  of  the  current  season's  nut 
crop."  says  Bmce  Wood,  who  is 
director  of  the  Byron  lab.  "Aphid 


feeding  on  a  tree  can  also  affect  that 
tree's  production  the  follo\ving  year." 

Sooty  Mold  Cuts  Photosynthesis 

A  feeding  aphid  excretes  honeydew. 
which  contains  carbohy  drates  and 
nitrogen,  a  perfect  growth  medium  for 
microorganisms.  As  it  builds  up  on 
leaves,  a  heavy  black  fungus  called 
sooty  mold  soon  proliferates. 

'This  is  like  laying  a  lead  blanket  over 
the  leaves,  blocking  out  sunlight  that  is 
essential  for  photosynthesis."  Wood 
explains.  "We've  observed  in  some 
cases  that  this  mold  cuts  light  penetration 
to  the  leaf  surface  up  to  98  percent." 


Pecan  trees  have  a  relativeh'  high 
late-season  energy  demand.  So 
photosv  nthetic  activitv'  during  the  fall 
is  critical  to  future  nut  production. 

Rains  can  wash  most  of  the  mold 
from  the  trees,  but  m  dr\'  periods  it 
becomes  a  major  problem  that 
fungicides  don't  completely  con- 
trol. Most  growers  don't  ha\  e  a 


control  program  for  this  mold. 
Wood  says. 

"What  we're  looking  for  is  better 
aphid  control.  After  all.  it's  the 
aphids  that  produce  the  honev  dew 
that  the  fungus  thrives  on.  And  the 
long-term  aphid  populations  haven't 
responded  well  to  our  attempted 
control  with  insecticides." 

It's  a  vicious  cycle. — By  Doris 
Stanley,  .\RS. 

Scientists  in  this  aiticle  can  be 
reached  at  the  USDA-ARS  Southeast- 
em  Fruit  and  Tree  Xut  Research 
Laborato?-\:  P.O.  Box  87.  Byron.  GA 
31008.  Phone  (912)  956-5656  fax- 
number  (9121  956-2929.  ♦ 
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Improved  Ginning  for  Better  Cotton 


Cotton  ginning  technolog}'  has 
changed  a  lot  since  March  14. 
1794.  w  hen  Eli  WTiitne}'  w  on  a 
patent  for  a  new  in\  ention.  The  cotton 
gin — which  would  e\  entually  transfoiin 
the  South"  s  economy  and.  ultimately, 
the  nation's  pohtics — would  also  make 
cotton  the  ''king"  of  U.S.  crops. 

Before  Whitney's  invention,  onh-  a 
shck-seeded  cotton  \  ariety  grown  ex- 
clusively in  Southern  coastal  regions 
could  be  easily  cleaned  of  seeds  by  tex- 
tile mills.  But  the  advent  of  the  cotton 
gin  enabled  the  South  to  also  grow  high- 
er yielding  varieties. 

By  today's  standards.  Whimey's 
in\  ention  was  a  crude  machine, 
consisting  largely  of  a  box  in  which 
two  revolving  cylinders — one  cov- 
ered with  spikes  and  the  other  with 
a  brush — combed  the  seeds  out  of 
cotton  fiber.  His  cotton  gin  mecha- 
nized the  labor-intensive  task  of 
manuaUy  separating  the  seeds,  or 
"Unt,"  so  the  cotton  fiber  could  be 
sent  to  textile  mills,  spun  into  yam, 
and  woven  into  fabric. 

Today,  computerized  impro\'e- 
ments  to  Whimey's  basic  concept 
still  have  the  same  aims  as  the  origi- 
nal: to  increase  farmer's  profit  re- 
duce labor  costs,  and  pro\ide  textile 
mills  with  a  higher  qualit}-  raw  product. 

"Ginning  today  is  more  than  just 
removing  seeds  from  cotton."  says  W. 
Stanley  Anthony,  an  agriculmral  engi- 
neer with  the  Agricultural  Research 
Service  and  inventor  of  the  improved 
technology.  ""A  modem  cotton  gin 
does  a  lot  more  cleaning  and  condition- 
ing to  the  fiber. 

"Everything  you  do  with  cotton  is 
important  to  its  final  quality  and  to  what 
the  farmer  will  be  paid,"  he  adds. 


Agricultural  engineer  Stanley  Anthony 
operates  a  microgin  at  the  U.S.  Cotton 
Ginning  Laborator\  in  Stoneville,  Missis- 
sippi. It  is  the  only  fully  computer- 
controlled  cotton  ginning  system  in  the 
world.  (K4840-1) 


"We're  trying  to  improve  the  odds  for 
both  the  farmer  and  textile  mills." 

Because  not  all  cotton  is  created 
equal,  researchers  at  the  ARS  Cotton 
Ginning  Reseairh  Unit  in  Stone\"ille. 
Mississippi,  are  looking  at  ways  to  gin 
cotton  better,  based  on  individual  phys- 
ical fiber  properties. 

Ginning  inx  oh  es  the  removal  of 
trash,  which  includes  an\' t}  pe  of  plant 
debris  that  becomes  attached  to  cotton 
when  it's  picked  from  the  field.  Vari- 
ous ginning  steps  remove  unwanted 
material  both  before  and  after  seed  is 
separated  from  the  fiber. 
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Cotton  on  the  right  has  been  ginned  and  is  ready  for 
conversion  into  varn  at  a  textile  mill.  (K4844-9) 


The  ginner  must  also  dr}'  cotton  to  a 
recommended  6-  to  7-percent  moismre 
content,  making  it  easier  to  separate 
trash  from  the  fiber.  But  if  the  moisture 
content  drops  below  that  level,  fiber 
quaht}-  diminishes.  Anthony  says. 

All  cotton  in  today's  gins  usually  re- 
cei\'es  the  same  amount  of  cleaning, 
howev  er  ti-ash\'  it  might  be.  Factors 
such  as  weather  during  harv  est  and 
physical  differences  between  varieties, 
or  even  between  different  fields,  can 
make  some  cotton  cleaner,  dirtier,  or 
more  or  less  moist  than  other  cotton. 

Anthon\-  and  colleagues  are  devel- 
oping new  modifications  to  the  ginning 
process  so  cotton  will  have  to  pass 
through  only  those  cleaning  steps  that 
are  really  necessary. 


Four  patents  w  ere  recently  issued  for 
a  computerized  ginning  process  control 
system  that  Anthonv  has  in\'ented. 

"Our  first  task  was  to  set  up  a  sv  stem 
that  could  anah  ze  trash  content  and  rec- 
ommend proper  cleaning  levels."  An- 
thony says.  "The  computer  model  that 
we  developed  can  help  make  decisions 
during  ginning  that  can  ultimately  affect 
market  price." 

To  determine  what  ginning  steps  ai-e 
necessar}'  to  maximize  farmer  profit, 
the  computer  uses  five  pieces  of  infor- 
mation to  calculate  ideal  ginning  condi- 
tions. It  looks  at  cotton  moisture,  trash 
content,  color,  cotton  pricing  stiuc- 
tures.  and  gin  machinen  perfor- 
mance characteristics. 

The  model  allows  the  ginner  to 
process  each  batch  of  cotton  through 
the  minimum  machinerv'  necessar\- 
to  achieve  maximum  remms.  rather 
than  unifonnlv"  processing  all  the 
cotton.  Anthony  says.  "B\-  using  the 
computerized  process,  increased  re- 
turns to  the  farmer  t}'pically  range 
from  S6.86  to  S23.38  per  bale." 

Cotton  mai'ket  grade  is  based  on 
color,  trash  content,  prepai-ation.  fi- 
ber lengtii.  strength,  and  other  quaU- 
t}'  factors — all  of  which  can  be  influ- 
enced by  ginning.  When  it  is  sold, 
a  bale  of  cotton  receives  a  grade 
based  on  these  criteria.  That  grade 
determines  how  much  the  farmer  w  ill 
be  paid  for  the  bale. 

In  some  cases,  many  cottons  don't 
need  to  go  through  each  dr\'ing  or 
cleaning  step,  which  could  cut  energy 
costs  and  decrease  fiber  damage.  The 
primar\"  energv"  cost  is  for  electiicit}" 
used  to  power  the  equipment. 

Once  the  "brain"  behind  computer- 
ized ginning  was  developed,  scientists 
turned  to  devising  instruments  that 
could  detect  infomiation  during  ginning 
and  transmit  it  to  the  computer  model. 
Anthony  uses  infrared  sensors  to  mea- 
sure moisttire  and  special  video  cameras 
to  detect  colors  and  trash  as  the  cotton 
soes  through  cleaning  and  drvins. 
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The  cameras  were  originally  devel- 
oped for  use  in  objective  grading  of 
ginned  cotton  lint  samples. 

"To  control  the  drying  process,  sen- 
sors and  cameras  predict  lint  moisture, 
color,  and  trash  content  by  scanning 
bulk  seed  cotton  that  contains  both  lint 
and  cottonseed,"  Anthony  says. 

He  paired  the  sensors  and  cameras  at 
three  locations  in  a  pilot  gin  at  the 
Stone ville  lab:  in  the  area  where  har- 
vested cotton  enters  the  gin,  at  a  spot 
just  before  cotton  enters  the  seed  remov- 
al stage  or  gin  stand,  and  at  a  location 
prior  to  baling.  The  computer  con- 
trolled the  dryer  temperatures  to  ensure 
fiber  quality  and  lower  energy  costs. 

"Energy  costs  could  be  cut  by  half 
because  the  dryers  weren't  required  to 
run  at  full  throttle,"  Anthony  says. 

Cotton  color  is  strongly  influenced 
by  weather  exposure  in  the  field.  How- 
ever, Anthony  says  that  gin  machinery 
like  Hnt  cleaners  can  blend  fibers  to  help 
improve  the  grade. 

As  cotton  travels  through  the  gin,  the 
cameras  detect  changes  in  color  and 
trash  and  relay  this  information  to  the 
computer  model.  This  allows  the  model 
to  make  ginning  decisions  that  will  re- 
sult in  the  best  possible  blend  in  each 
bale  of  ginned  cotton  to  help  improve 
grade  and  farmer  profit. 

"The  cameras  are  the  eyes  that  allow 
the  brain  (computer)  to  decide  which 
cleaning  steps  are  necessary,"  Anthony 
says.  'This  helps  to  control  valves  in 
the  ginning  system  that  will  route  cotton 
through  the  right  cleaning  machines." 

Cotton  is  conveyed  through  large 
pipes  from  one  cleaning  step  to  the  next. 
To  keep  all  the  cotton  from  traveling 
through  the  entire  system,  Anthony  in- 
stalled valves  that  serve  as  pass  gates. 

For  example,  if  cotton  contains  a  lot 
of  trash,  the  valves  remain  open  and  al- 
low the  cotton  to  go  through  all  cleaning 
steps.  But  if  the  cotton  is  relatively 
clean,  the  cameras  relay  that  informa- 
tion to  the  computer  that  directs  the 
closing  of  a  valve.  This  allows  cotton  to 


bypass  a  particular  operation  and  travel 
to  the  next  ginning  step. 

"Thanks  to  the  special  routing 
valves,  the  computer  can  decide 
whether  to  bypass  or  select  any  com- 
bination of  four  seed-cotton  cleaners, 
two  multi-path  dryers,  and  three  lint 
cleaners,"  Anthony  says.  "This  is 
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Agricultural  engineer  Stanley  Anthony 
inspects  trash  removed  from  cotton  during 
the  ginning  process.  About  100  pounds  of 
foreign  matter  is  cleaned  from  cotton  for 
every  500  pounds  of  lint  ginned.  (K4841-4) 


important  because  if  cotton  is  over- 
cleaned  or  overdried,  fiber  quality 
and  farmer  profits  decrease." 

Since  cotton  is  ginned  in  a  continu- 
ous process,  it  was  important  for  An- 
thony to  ensure  that  rerouting  cotton 
wouldn't  create  any  traffic  jams.  In 
current  ginning  systems,  as  much  as 
5(),(X)()  pounds  arc  ginned  each  hour. 

"Computerized  ginning  is  not  some- 
thing that  is  going  to  happen  over- 
night." Anthony  says.  '"It  is  going  to 


essentially  require  ginners  to  complete- 
ly overhaul  their  operations. 

"While  the  computerized  control  is 
the  best  ginning  system  in  the  long  run, 
initial  installation  costs  could  hurt  many 
ginners  financially — especially  the 
smaller  operations,"  he  adds. 

So  in  the  interim,  one  of  the  patented 
features — the  flapper — is  being  used  as 
a  component  of  the  dryer-control  sys- 
tem. It  will  likely  be  in  use  in  many 
gins  well  before  the  complete  process 
control  system.  Anthony  says. 

The  flapper  consists  of  a  movable 
metal  valve  that  works  like  a  door, 
roughly  6  inches  square  and  perforat- 
ed with  3/8-inch  holes.  It  can  be  at- 
tached on  one  of  the  pathways  where 
cotton  flows  through  the  gin.  either  in 
the  seed  cotton  or  lint  cleaning  stages. 

Because  the  tlapper  is  perforated,  air 
can  flow  thi-ough  the  holes  when  the 
door  shuts,  but  cotton  can't.  The  door 
catches  the  cotton  and  compresses  it 
against  the  camera  where  it  is  analyzed. 

The  door  then  mechanically  opens 
and  releases  the  cotton.  Information 
read  by  the  camera  is  transmitted  to  the 
computer  and  used  to  detenu ine  the 
amount  of  diying  or  cleaning  required. 

While  the  ARS-computerized  sys- 
tem may  be  somewhat  costly.  Antho- 
ny says  several  ginners  ha\e  contact- 
ed him  about  the  technology 
Payback  on  investment  could  occur  m 
less  than  2  years. 

And  textile  mills  looking  for  high- 
quality,  low-trash  cotton  lo  make  fin- 
ished goods  may  join  the  mcn  cmcnl 
toward  ginning  systems  capable  of 
consistenlh'  producing  higher  grades 
of  cotton. — By  Bruce  Kinzel,  ARS. 

W.  Stanley  Anlhony  is  in  ilie 
USDA-ARS  Conon  Ginniii'^  Research 
Unit,  P.O.  Bo.\  256,  Sloneville,  MS 
38776.  Phone  (601)  6cS6- 2  J 85  fa.\ 
number  (601)  686-9965.  ♦ 
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Blight  Threatens  Oregon's  Hazelnuts 


You'll  find  them  in  nut  mixes, 
cookies,  cakes,  candies,  and 
other  holiday  treats.  They're 
even  pressed  to  make  a  gourmet  oil  for 
salads,  or  ground  into  a  creamy  spread 
to  top  toast  or  crackers. 

Hazelnuts — also  known  as  filberts — 
are  rich  in  protein  and  vitamins  B-6  and 
E.  Last  year's  crop  of  25,000  tons  was 
valued  at  more  than  $20  million. 

A  slow-moving  blight,  however, 
threatens  European  hazelnut  trees  in 
Oregon,  where  nearly  all  the  U.S.  crop 
is  grown.  ARS  researchers  are  working 
to  halt  the  bUght  and  to  preserve  a 
unique  collection  of  trees  that  may  have 
some  natural  resistance  to  the  disease. 

"It's  known  as  Eastern  Filbert 
Blight,  because  in  the  eastern  United 
States,  a  closely  related  shrub,  called 
American  hazelnut,  harbors  the  blight- 
causing  organism,"  says  plant  patholo- 
gist John  Pinkerton  who  is  in  ARS' 
Horticultural  Crops  Research  Unit  in 
Corvallis,  Oregon. 

Although  the  blight  causes  only  mi- 
nor damage  to  the  American  shrub,  it 
kills  the  European  trees,  which  is  why 
they  haven't  been  grown  commercially 
on  the  East  Coast. 

The  disease  showed  up  in  southwest- 
em  Washington  about  20  years  ago. 
Since  then,  it  has  destroyed  most  com- 
mercial orchards  there  and  has  spread 
to  about  6  percent  of  Oregon's  hazel- 
nut orchards. 

Pinkerton  has  been  monitoring  the 
blight's  movement  in  the  Northwest  for 
several  years.  He  and  colleagues  Ken 
Johnson  and  Shawn  Mehlenbacher  at 
Oregon  State  University  (OSU)  seek 
better  ways  to  stifle  the  blight  and  pre- 
serve Oregon's  hazelnut  industry. 

Early  symptoms  of  the  blight  are 
black,  pimplelike  pustules  on  the  tree's 
twigs.  The  tiny  football-shaped  bumps 
— about  the  size  of  a  BE — are  caused 
by  a  fungus,  Anisogmmma  anomala. 

The  bumps  don't  appear  until  about 
14  months  after  the  spores  first  drift 
onto  the  tree.  And  it  can  be  several 


MICHAEL  THOMPSON 


Dead  branches  reveal  extent  of  Eastern 
filbert  blight  damage  in  hazelnut  orchard 
near  Boring,  Oregon.  (K4857-2) 


years  before  an  infected  branch's  leaves 
tum  brown  and  wither — a  phenomenon 
known  as  flagging  because  the  leaves 
hang  on  like  flags,  even  after  the  nor- 
mal leaf  drop  in  autumn. 


MICHAEL  THOMPSON 


In  research  to  find  blight-resistant  hazelnut 
varieties,  plant  pathologist  John  Pinkerton 
sprays  Eastern  Filbert  Blight  spores  on 
young  filberts  in  a  greenhouse.  (K4857-9) 


Although  the  nuts  are  not  affected 
by  the  fungus,  diseased  trees  can  die  af- 
ter 7  or  8  years. 

Some  weather  factors,  such  as  wind 
and  rain,  affect  the  disease's  spread, 
says  Pinkerton.  Raindrops  may  wash 
fungal  spores  down  to  lower  branches 
on  the  same  tree.  Rain  splash  and  wind 
may  carry  the  microscopic  spores  to 
nearby  trees. 

"We  found  that  the  blight  tended  to 
travel  northeast —  the  same  direction  as 
the  prevailing  winds — both  within  and 
between  the  orchards,"  says  Pinkerton. 
In  these  susceptible  areas,  researchers 
advise  spraying  trees  each  spring  with 
fungicides  to  prevent  wayward  spores 
from  taking  hold.  And  in  winter,  says 
Pinkerton,  orchardists  should  inspect 
each  tree  and  prune  and  bum  any  suspi- 
cious-looking branches. 

For  his  experiments,  Mehlenbacher 
uses  cuttings,  seeds,  and  pollen  sup- 
plied by  the  nearby  ARS  Clonal  Germ- 
plasm  Repository  in  Corvallis.  It  is  the 
nation's  official  storehouse  for  filberts 
and  half  a  dozen  other  crops,  including 
berries,  mint,  pears,  and  hops. 

Breeders  use  materials  gleaned  from 
the  outdoor  collection  of  420  different 
trees.  Inside  the  repository  there  are 
more — miniature  hazelnut  trees,  no 
more  than  5  inches  high,  growing  on 
nutrient  gels  in  heat-sealed  plastic  bags. 

The  bags  are  also  a  good  way  to  ship 
filbert  varieties  to  breeders  around  the 
world — from  South  Africa  to  Spain, 
says  Barbara  Reed,  a  plant  physiologist 
who  works  at  the  repository.  She  and 
OSU  graduate  student  Xiao  Ling  Yu 
perfected  the  technique  to  store  the  tiny 
trees. — By  Julie  Corliss,  ARS. 

John  N.  Pinkerton  is  in  the  USDA- 
ARS  Horticuhural  Crops  Research 
Unit  3420  Orchard  Ave.,  CorvalUs,  OR 
97330.  Phone  (503)  750-8784,  fax 
number  (503)  750-8764.  Barbara 
Reed  is  at  the  USDA-ARS  National 
Clonal  Germplasm  Repository,  33447 
Peoria  Road,  Corvallis,  OR  97333. 
Phone  (503)  750-8711.  ♦ 
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ARS' 

Accommodating 
GRIN 

GRIN  3  may  sound  like  the  latest 
movie  sequel,  but  it's  not.  Rather,  it  is 
the  Agricultural  Research  Service's 
most  recent  effort  to  improve  access  to 
the  Germplasm  Resources  Information 
Network's  computer  database  by 
scientists,  plant  breeders,  and  curators 
who  work  with  plant  germplasm. 

First  used  in  1984,  the  GRIN  system 
has  become  a  useful  tool  in  helping 
researchers  ensure  the  health  and 
productivity  of  agricultural  crops. 

And  now,  plans  are  underway  to 
upgrade  database  software  and  fit  it  with 
a  more  powerful  computer  and  operating 
system,  says  Jimmie  D.  Mowder, 
manager  of  the  Database  Management 
Unit  in  Beltsville,  Maryland. 

Mowder  says  upgrading  the  current 
GRIN  offers  several  advantages.  For 
example,  the  new  system  will  facilitate 
continued  improvement  of  GRIN  by 
allowing  managers  to  make  database 
changes  more  quickly. 

GRIN  3  will  process  queries  for  data 
faster — in  some  cases,  doing  in  minutes 
what  used  to  take  hours.  At  the  same 
time,  redesigned  software  coupled  with 
the  new  system  will  better  equip  GRIN  3 
to  handle  more  users. 

"I  actually  expect  any  scientist  in  the 
country  to  have  direct  access  to  GRIN," 
he  says.  "Once  we  go  on  the  new 
system  we  won't  be  concerned  about 
bogging  down  the  old,  existing  one." 

This  switch  will  also  aid  in  respond- 
ing to  another  country's  request  for 
software  used  by  GRIN.  The  U.S 
Department  of  Agriculture  cooperates 
with  the  agricultural  research  centers  of 
other  nations  in  setting  up  similar 
information  management  systems. 

GRIN  3  should  become  operational 
by  1994.  In  the  meantime,  the  database 
management  unit  is  putting  the  linishing 
touches  on  a  personal  computer  version 
of  GRIN  containing  selections  of  plant 
germplasm  information.  i 

"We  can  now  take  segments  ol  data 
out  of  GRIN,  put  this  package  together 
as  PC  GRIN,  and  send  it  out  to  research- 
ers who  don't  have  access  to  GRIN." 


says  Mowder.  Provided  on  written 
request,  PC  GRIN  allows  a  user  access  to 
germplasm  data  on  personal  computers 
without  a  modem  and  phone  line. 

GRIN  presently  contains  information 
on  over  410,000  accessions  of  germ- 
plasm collected,  evaluated,  and  distrib- 
uted by  USDA's  National  Plant  Germ- 
plasm System. — By  Jan  Suszkiw,  ARS. 

Jimmie  D.  Mowder  is  in  the  Database 
Management  Unit,  National  Germplasm 
Resources  Laboratory,  Building  003, 
10300  Baltimore  Ave.,  Beltsville,  MD 
20705.  Phone  (301)  504-5666^  fax 
number  (301)  504-5536.  ♦ 


Purslane 


Purslane  Eyed  As 
Rich  Food  Source 

Hippocrates  used  it  as  a  medicine. 
Henry  David  Thoreau  found  it  in  a 
cornfield,  boiled  it.  and  called  it  a 
"satisfactory  dinner.""  Man\  Furopeans 
toda_\  eat  it  as  Thoreau  did.  or  chop  it  up 
fresh  and  put  it  in  their  salads. 

It's  known  as  purslane — a  plant  that 
is  a  troublesome  weed  in  many  U.S. 
crops,  especial])  \egetables.  But  recent 
research  findings  confirm  that  purslane 
is  also  a  rich  source  of  fatt\  acids. 


vitamin  F.  and  other  key  nutrients — 
making  it  a  prime  candidate  as  a  new- 
vegetable  crop. 

There  are  about  200  species  of 
purslane,  the  common  name  for  a  group 
of  plants  known  as  Portulaca.  Scien- 
tists have  focused  on  one  annual 
species,  P.  oleracea,  found  around  the 
world  and  in  all  50  states.  It  is  known 
for  its  persistence — it  grows  even  m 
poor-quality  soils  with  little  water  and 
resists  disease.  Its  seeds  have  been 
found  to  survive  for  40  years. 

Researchers,  including  Helen  A. 
Norman  of  the  Agricultural  Research 
Service  in  Beltsville.  Maryland,  have 
been  conducting  extensive  studies  of  P. 
oleracea  because  of  its  high  le\  els  of 
omega-3  fatty  acids.  These  nutrients, 
linked  in  some  studies  to  reduced  heart 
disease  and  other  health  benefits,  are 
essential  to  building  cell  membranes, 
especially  in  the  brain  and  eyes. 

Humans  and  other  mammals  cannot 
make  omega-3  fatty  acids  efficiently,  so 
they  must  get  them  directly  from  food. 
Fish,  a  rich  source  of  these  fatty  acids, 
obtain  them  by  eating  phytoplankton — 
minute,  waterborne  plants.  Algae  are 
high  in  essential  dietary  omega-3  fatty 
acids,  while  more  advanced  plants 
typically  contain  lower  amounts. 

But  purslane  is  a  major  exception. 
Norman,  at  the  agency's  Weed  Science 
Laboratory:  James  A.  Duke  at  the  ARS 
National  Germplasm  Resources 
Laboratory  in  Belts\  ille;  .Artemis  P. 
Simopoulos  of  The  Center  lor  Genetics. 
Nutrition,  and  Health  in  Washington. 
D.C.;  and  scientist  James  E.  Gillasp\  of 
Austin.  Texas,  have  confirmed  that  /-■. 
oleracea  ct)ntains  nmre  of  one  iMriega-3 
fatty  acid — called  alpha-linolenic 
acid — than  an}'  other  green  leafy 
vegetable  yet  studied. 

Purslane  can  he  eaten  cooked  or 
raw.  In  salads,  it  has  a  mild.  nutt\ 
flavor  and  a  crunch)  texture  much  like 
bean  sprouts.  A  I  OO-gram  serving  has 
about  300  to  400  milligrams  of  alpha- 
linolenic  acid — 10  times  more  than 
spinach,  the  researcheis  tound. 

Their  findings  were  reported  in  the 
August  1992  issue  of  the  Journal  of  the 
American  College  of  Nutrition. 

They've  also  discovered  that 
purslane  contains  high  levels  of  \  itamin 
F — about  12.2  nvj  in  a  100-gram 
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serving.  That's  six  times  more  than 
spinach.  Vitamin  E  is  an  antioxidant 
that  protects  cell  membranes  from 
breaking  down. 

Other  researchers  have  reported  that 
purslane  is  the  only  higher  plant  to 
contain  eicosapentaenoic  acid,  another 
omega-3  fatty  acid,  but  Norman  says 
she  has  not  been  able  to  confirm  that. 

ARS  research  at  the  U.S.  Salinity 
Laboratory  in  Riverside,  California, 
reported  in  1989-90.  shows  that 
purslane  would  be  a  possible  alternative 
crop  in  arid  areas  of  the  southwestern 
United  States,  because  it  is  adaptable  to 
both  dry  conditions  and  to  salty  soils 
often  present  where  land  is  irrigated. — 
By  Sean  Adams,  ARS. 

Helen  A.  Norman  is  at  the  USDA- 
ARS  Weed  Science  Laboraton\  Room 
236,  Bldg.  001,  10300  Baltimore  Ave., 
Beltsville,  MD  20705-2350.  Phone 
(301 )  504-6471,  fax  number  (301 )  504- 
6491.  ♦ 

Forecasting 
Dieters'  Fat  Loss 

When  Karen,  23,  and  Jennifer,  29 
(not  their  real  names),  started  on  a  3- 
month,  medically  supervised  diet 
together,  they  both  wanted  to  lose  at 
least  20  pounds. 

They  ate  less  and  exercised  more. 
They  downed  only  half  as  many 
calories  as  they'd  otherwise  need  to 
keep  their  pre-diet  weight.  And  they 
huffed  and  puffed  through  treadmill 
workouts  6  days  a  week. 

Three  months  later,  after  eating 
exactly  the  same  foods,  Karen  had  lost 
3 1  pounds — 7  more  than  Jennifer. 
Most  (about  75  percent)  of  what  Karen 
lost  was  fat,  while  nearly  half  of  what 
Jennifer  shed  was  water  or  muscle. 

"Their  difference  in  fat  loss,"  says 
nutrition  researcher  Nancy  L.  Keim,  "is 
significant  because  it's  fat — not  water 
or  muscle — that  you  want  to  lose  when 
you're  dieting." 

From  monitoring  Karen,  Jennifer, 
and  eight  other  women  in  an  experi- 
ment at  the  ARS  Western  Human 
Nutrition  Research  Center  in  San 
Francisco,  Keim  and  colleagues 
produced  a  new  equation  that  predicts 


which  dieters  are  likely  to  be  faster — or 
slower — at  shedding  fat. 

The  equation  relies  on  a  lab  measure- 
ment of  free  fatty  acids  in  plasma,  taken 
from  a  blood  sample.  Dieters  who  are 
likely  to  lose  fat  rapidly  will  have  higher 
readings  than  others.  To  estimate  weight 
loss,  the  free  fatty  acid  measurement  is 
plugged  into  the  equation.  The  answer  is 
then  computed  with  a  simple  calculation 
that  can  be  done  by  hand  or  with  a  pocket 
calculator. 

The  test  can  be  administered  within  a 
few  days  after  the  dieter  starts  a  weight 
loss  program.  It  requires  less  than  a 
teaspoon  of  blood,  drawn  after  exercise  but 
before  breakfast.  Most  medical  labs  can 
process  the  sample. 

The  blood  test  for  free  fatty  acids  is 
frequently  used  in  medical  research,  so  it 
isn't  new.  But  Keim's  equation  puts  the 
test  results  to  a  new  use:  to  yield  an 
estimate  of  how  many  pounds  of  fat  a 
dieter  might  shed  on  a  1 2-week  weight- 
loss  regimen.  She  developed  the  equation 
with  co-researchers  Teresa  F.  Barbieri  and 
Marta  D.  Van  Loan  at  the  nutrition 
research  center. 

With  further  testing,  the  equation  could 
give  tomorrow's  dieters  an  objective, 
scientific  forecast  of  potential  progress. 
"Dieters  who  know  their  prognosis." 
says  Keim,  "will  be  better  prepared  for 
what's  ahead." 

Too.  nutritionists  and  physicians  could 
use  the  equation  to  individually  tailor  diet 
plans  and  set  more  realistic  goals  for  their 
patients.  That's  especially  important  for 
repeat  dieters  who  fmd  that  with  each  new 
diet,  it  takes  longer  to  lose  weight. — By 
Marcia  Wood,  ARS. 

Nancy  L.  Keim  and  colleagues  are  at 
the  USDA-ARS  Bioenergetics  Research 
Unit,  Western  Human  Nutrition  Research 
Center,  P.O.  Box  29997,  Presidio  of  San 
Francisco,  CA  94129.  Phone  (415)  556- 
8821  fax  number  (415)  556-1432.  ♦ 


Slower  Is  Better 

A  10-year  study  on  rolling  pastures  in 
eastern  Ohio  has  shown  that  methylene 
urea  can  help  farmers  comply  with 
Environmental  Protection  Agency 
guidelines  for  drinking  water. 

Methylene  urea  fertilizer,  developed 
by  USD  A  scientists  in  the  1940's,  is  a 


polymer  that  is  highly  soluble  in  water. 
Its  nitrogen  is  released  to  crops  slowly 
as  microorganisms  break  it  down. 

Lloyd  B.  Owens,  an  ARS  soil 
scientist,  says  that  the  slow-release 
formulation  helps  keep  some  of  the 
nitrate  out  of  springs  and  wells  used  for 
drinking  water. 

After  10  years,  springs  in 
orchardgrass  pastures  fed  with  methyl- 
ene urea  tested  at  7  to  14  parts  per 
million  of  nitrate/nitrogen.  Where 
ammonium  nitrate  was  applied,  water 
tested  at  10  to  16  ppm.  EPA  guidelines 
for  nitrate/nitrogen  in  drinking  water 
allow  a  maximum  of  10  ppm. 

Both  fertilizers  were  applied  in  three 
applications,  for  a  total  of  150  pounds  per 
acre,  a  rate  that  is  high  but  not  uncom- 
mon, Owens  says.  Nationally,  farmers 
use  an  average  of  70  to  75  pounds  of 
nitrogen  fertilizer  per  acre  each  year. 

"When  ammonium  nitrate  was 
applied  at  a  moderate  rate — 50  pounds 
per  acre — the  water  tested  at  only  3  to  5 
ppm,"  Owens  says. 

At  150  pounds  per  acre,  the  nitrate/ 
nitrogen  level  in  spring  water  remained 
at  the  3  to  5  ppm  level  for  the  first  3 
years,  then  increased  sharply  for  the 
next  7  years. 

Since  the  level  of  nitrate  from  the 
methylene  urea  stabilized  closer  to  the 
allowable  EPA  level  than  that  from 
ammonium  nitrate,  use  of  a  slow- 
release  fertilizer  is  one  way  to  keep 
nitrate  in  the  plant  root  zone  longer, 
Owens  says. 

About  100.000  tons  of  methylene 
urea  are  used  each  year  in  turf  and 
i   nursery  applications.  It  costs  about 
three  times  as  much  as  urea,  the  most 
commonly  used  solid  source  of  nitro- 
gen. But  this  cost  differential  could  be 
reduced  if  it  became  widely  used  for 
field  crops. 

"Although  we  can't  control  the 
weather,  by  changing  the  type  and 
timing  of  fertilizer  application,  we  can 
reduce  the  portion  of  nitrogen  that  is 
leached  from  the  crop  root  zone,"  says 
Owens. — By  Don  Comis,  ARS. 

Lloyd  B.  Owens  is  in  USDA-ARS 
North  Appalachian  Experimental 
Watershed  Research  Unit,  P.O.  Box 
478,  Coshocton,  Ohio,  43812.  Phone 
(614)  545-6349,  fax  number  (614)  545- 
5125.  ♦ 
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